Resolution of the effects of sulfhydryl-blocking reagents on hormone- and DNA-binding activities of the chick oviduct progesterone receptor.
The differential effects of sulfhydryl (SH)-blocking agents on hormone and DNA binding by the chick oviduct progesterone receptor were investigated. Previous studies have demonstrated inhibition of steroid-receptor interaction by SH-blocking agents and protection against inhibition by bound hormone. The present results indicate that the SH group required for steroid binding is within or near the hormone-binding site itself, and that a second SH group (or groups) is involved in the binding of receptor to DNA. Three findings relate to the site of action of SH-blocking agents on hormone binding. First, glycerol decreased the rate of hormone dissociation and the rate of hormone displacement by mercurial reagents by 75 to 90%. Second, mercurial reagents displaced [3H]progesterone bound to the mero-receptor, a Mr 23,000 proteolytic fragment containing the hormone-binding site, but not the site of interaction with DNA. Third, hormone displacement was still present after a 10,000-fold purification of the progesterone receptor. Mercurial reagents also inhibited binding of progesterone receptor to DNA, whereas the SH-alkylating agents N-ethylmaleimide and iodoacetamide had no effect. It is likely that distinct sulfhydryl groups are required for steroid receptor interaction with hormone and with DNA, since brief treatment with mercurial reagents blocked DNA binding, but caused only a slight displacement of bound hormone. The SH group required for hormone binding probably lies within or near the hormone-binding site, is sensitive to mercurials, alkylating agents, and 5,5'-dithiobis(2-nitrobenzoate) (DTNB), and is protected by bound hormone. The SH group required for DNA binding, in contrast, is sensitive to mercurials but not to alkylating agents, is only partially sensitive to DTNB, and is not protected by bound hormone.